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PURPOSE: To reduce a feeling of visual disorder by pressing and joining respec- 
tive end faces of plural substrates against/to each other with a bonding agent 
consisting of polymeric materials and radiating laser beams to the projected 
bonding agent to etch it so that a level difference between the projection and 
the surface of the substrate is S5^m. 

CONSTITUTION: The bonding agent 6 consisting of polymeric materials is applied 
to the end faces of the circuit substrates to press the end faces of the substrates 
1 against each other and preparatorily join them. In order to increase mechani- 
cal intensity, the rear face of the circuit substrate 1 may be joined with a base 
substrate. Laser beams 7 are radiated to the projected bonding agent 6 to etch 
the bonding agent 6 so that a level difference between the surface of the sub- 
strate 1 and the bonding agent 6 is S5^m. The circuit substrate 1 and an oppo- 
site substrate 3 are sealed with a bonding agent 4 for sealing them with a 
proper gap and liquid crystal 2 is injected to the gap. Consequently, a non- 
display area can be reduced and a feeling of visual disorder can be reduced. 
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Concise explanation of the relevance with respect 
to Japanese Laid-Open Patent Application No. 1-213621/1989 

The following is an English translation of passages 
related to claims 2, 3 and 4 of the present invention. 

[EMBODIMENT] 

An embodiment of the present invention will be 
explained in the following while referring to drawings. 
Figures 1(a) through 1(c) are views showing the process of 
manufacturing a complex liquid crystal display in accordance 
with the embodiment of the present invention. The process 
in each drawing will be explained in the following, 
(a) An adhesive agent (6) made of a polymeric material 

(herein epoxy-based adhesive agent) is applied to an end 
surface of each of circuit substrates (1) forming the liquid 
crystal display, and the circuit substrates (1) are press- 
adhered to each other to begin with. Although it is not 
shown in the drawing, the circuit substrates (1) may be 
laminated to a base substrate at their rear surfaces to 
enhance the mechanical strength when connected. The space 
between the circuit substrates 1 thus connected is about 
50|im, which is smaller than a pixel on the liquid crystal 
display. 

Since the pre-set adhesive agent (6) is viscous, it 
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naturally protrudes from the main surfaces of the circuit 
substrates (1). As will be explained below, the space 
between the circuit substrates (1) and an opposing substrate 
(3) must be even (5 nm-20iim) , and the protruding adhesive 
agent is undesirable to form such an even space. Also, when 
the circuit pattern is formed on the protruding adhesive 
agent, there occurs an electric short between the circuit 
and the opposing substrate (3), thereby causing display 
failure. For this reason, the protrusion is removed by the 
following process. 

(b) Laser light (7) is irradiated to the protruding 
adhesive agent to make the gap between the protruding 
adhesive and the surfaces of circuit substrates (1) to 5 jim. 
or less. Herein, an excimer laser beam (lmJ) in the 
ultraviolet ray region is irradiated for some seconds to 
make the gap to 2-3 tun. Given these conditions, the circuit 
pattern can be formed on the smoothed adhesive agent, and an 
on-board driving circuit can be downsized. 

(c) The connected circuit substrates (1) and opposing 
substrate (3) are sealed by an adhesive agent (4) with an 
adequate space (5fim - lOjim) therebetween, and liquid crystal 
(2) is injected to make a complex liquid crystal display. 
The opposing substrate (3) may be a set of substrates 
connected in the same manner as the circuit substrates ( 1 ) . 

Note that the excimer laser beam is used as the laser 
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beam in the above embodiment; however, an Xe laser beam 
representing a visible ray may be used instead. 



T MS PAGE BLANK 



wsno) 



• B * B w*ir(J'> •»»"*■ 

• ¥1-213621 



®latCl.« — 7370-2H 

G02F i'/lf 101 7610-2H^^ ^ ^ mVL x 

®& ft. B863-39914 

@di ® BB63(1988)2fl22B 



©IS !S § B 
sg ^ 5 * 



I. 55 98 O 45 ft 

a a t c © m ml k ft & t 5 » n s s n * « ffl * 14 
x y v -( (osass- 

3. 55 38 <0 » IB & 8 

c ce * <d a ® ^ 

ffj 2 Bttfl*.!* 62-1 24 3 2T 



m , n fc « s o a * * « a * < * * * * r * 

( 5 >«±*B*Mitf »««. <a>«a»ir*a*-<-sft 
■ am. m±t*«»«»- 

f % s it % • 

56 * e a * ft « fl * t K a * * * * 



-157- 



* a » 

C {IpS 3 

ra*^ic(i, Ansa 0) & aacasicsar 

« C i ic 0 , 2c X 36 £ * . & o T 2* © 

lit C£0 3?at»it«, 

(b) 28flt3IK»3BKU- * 3fe<7)*R8»LT* 

(c) C feB» £ a CD t«iajSfi(3)*a 

jHM-cttii: u * u r arisen 

^^^Mtt5, COW, SMSfiMi 

-158 



ttG8¥l-2i3K21(2} 
C © 38 q§ © — ^J&WfcHlco^TRflT*. & 

a a. »h »c *i «xa*aar a • 

*^?®8i5)B) (4*a*t/% an saw® 
at*aaia**aT s * a a *aai:re 

a«»cDaasi(B)(2tta«fr-f 
* c & re? *, «5Ji"5J:3fc, bsssq) 

& H « » « (a) <D 38 » li ¥a l» ic * - ( 5 
10/iin) & U I* fttf* C©£fi1-*& 

C 55 93 CD 3&£ 3 

±Effia« * x ? * > y u , iiBaSfiSE^oa 

1 B to (b) (d (i , ft^COSRO-XSRRJt 
(0 -BiSSfi (2J - « A (3) - 8 (Sj a g (6) ... 

a axii <7)-i/-*« 

'x», Bpp^ E3 — TT -9- 131 — Xfiffl3S5£*i3* 

« a a. * a a a 



• 



» i a 



V 

■ '■ f S '-, S '-, S '•, s 



WR! ¥1-213621(3) 



ft 2 B 



.3 I ' 4 4 1 I 



(O 



7:l-T«. 



-159- 



THIS PAGE BLANK (uspto) 



